dried-fruit beetle, Carpophilus hemipterus (Linn.). Its role as a vector of yeasts and bacteria responsible for certain diseases of figs has been recognized for decades. Nevertheless, the ecological relationships between the insects and the yeasts associated with them are inadequately known. There is a difference in opinion as to whether the dried-fruit beetle feeds on fig fruit tissue or the fungi (particularly yeasts) occurring in the fruit, or both. Phillips, Smith and Smith (1925) and Caldis (1927) indicated the beetles feed on fruit tissue whereas Smith and Hansen (1931) and Hansen (1951) Mrak, et al., (1942) reviewed the literature concerned with the microbiology of the fig fruit. They also reported their own studies concerning the occurrence of various types of yeasts in soured figs. One hundred and fifteen yeasts were isolated from the interior of infected fresh figs prior to drying. Sixty-four of the yeasts formed ascospores, whereas 51 were imperfect forms. Most of the isolates were species of Saccharomyces or Candida, although a few cultures of Pichia, Hanseniaspora, Kloeckera, and Torulopsis and single cultures of Hansenula and Debaryomyces were also obtained.
There is no available information concerning the association of yeasts with the dried-fruit beetle that can be interpreted in terms of presently accepted taxonomy. Furthermore there are no data to substantiate the view that the dried-fruit beetle responds chemotactically to yeast. The purpose of this investigation was to obtain information conceriing these points.
EXPERIMENTAL METHODS

Beetle Collection
Beetles were collected between August 14 and September 15, 1950 , from two varieties of figs (Adriatic and Calimyrna) in three orchards, two of which were located near Fresno and one near Planada, California. Collections were made between mid-morning and mid-afternoon since the beetles were more active and more apt to feed when the fruit temperature was above 20 C.
The figs yielding beetles had undergone some drying and nearly all showed some sign of souring. Beetles were not found in immature or very dry figs, or in figs sufficiently cracked to permit exposure of the inside juicy flesh.
Beetles 
YEASTS AND DRIED-FRUIT BEETLES IN FIGS
The tubed beetles were either washed and dissected immediately or cooled rapidly to 5 C and after several hours were washed and dissected within 25 minutes. This procedure was essential since the beetles were found to digest yeasts very rapidly at room temperature. Similar observations were made on the dried-fruit beetle. For these reasons it was considered essential to dissect the beetles very soon after collection or to store them at a low temperature (5 C) until dissection.
Yeasts Isolated from Beetles Seventy-five cultures of yeasts were isolated from the gut and the exterior surface of the beetles, 32 of which were sporulating and 43 non-sporulating forms. Most of the isolates were identified as species of Hanseniaspora and Candida rather than Saccharomyces and Candida as found by Mrak, et al., (1942) Mrak, et al., (1942 Temperature and growth. Since the activity of the dried-fruit beetle was greater at the higher temperatures occurring between mid-morning and mid-afternoon in the localities where the beetles were collected, it was deemed advisable to determine the temperature range for growth of the yeasts isolated. This was done by inoculating 10 per cent wort-agar slants and incubating at various temperature. The results obtained from representative isolates are summarized in table 3.
Most of the yeasts isolated from the dried-fruit beetle were able to growr at rather high temperatures for yeast. This is especially true for C. krusei, an organism which has not been reported as being able to grow at 46 C. Most yeasts grow best at temperatures below 37 C. At low temperatures only T. albida was unusual in that it grew at 0 C, a characteristic in line with that of the type species.
Sugar tolerance. The fig substrates from which the yeasts were isolated ranged in sugar concentration from about 40 per cent (relatively moist) to 55 per cent and sometimes 60 per cent (commercially dry). Since the yeasts came from beetles in figs which had shrivelled and undergone some drying, the question arose concerning the ability of the yeast to grow under these various conditions. In order to obtain information relative to sugar tolerance of the organisms isolated, they were inoculated into fermentation tubes containing 150 Brix liquid wort to which cerelose was added giving concentrations from 350 to 600 Brix. The majority of the isolated organisms produced gas in tubes containing the 500 or 550 Brix medium but only two (Saccharomyces rosei and Torulopsis lactis-condensi) showed growth in the 600 medium.
Transfers of cultures of Saccharomyces isolated by Mrak, et al., (1942) were tested for growth in a 450 Brix medium and it was found to be practically absent. In an effort to obtain information on questions such as that indicated above, a series of attractivity tests were made by use of a variety of substrates. These con- 
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sisted of all possible combinations of the three predominant types of yeasts isolated from the dried-fruit beetles (C. krusei, H. valbyensis, and T. carpophila) and a culture of Acetobacter ( Beetles were deprived of -food for 36 hours prior to subjecting them to the attractivity tests.
Twenty-two substrates were placed in small vials (1 x 13k1 inches) which were arranged at random on the circumference of a circle 18 inches in diameter. The entire test was conducted in a large pan with steep sides to retain the beetles in the test area. The 22 vials were placed on their sides with each opening located toward the center. Precautions were taken to eliminate the pathway of the previous beetle by placing a paper disk (12-inch diameter) in the center of the circle before releasing the next beetle. Light intensity was kept low and evenly distributed over the pan. The room in which the tests were conducted was free of other food odors that might have distracted the beetles. Attractivity was indicated by the vial entered and in which the beetle fed. The results were interpreted statistically.
An examination of The temperature range of growth was 5-39.5 C. Candida krusei was able to grow at 46 C. Torulopsis albida was able to grow at 0 C.
The sugar tolerance was 50-55O Brix syrup. Saccharomyces ro8ei and Torulopsis lactis-condensi were able to tolerate 600 Brix syrup.
Attractivity tests with dried-fruit beetles indicated that they responded most to Candida krusei, then Hanseniaspora valbyensis, fig tissue, and Torulop8is carpophila, nov sp in that order.
The rate of digestion of yeasts by the insects was rapid, most of the cells being destroyed at 25 C in 1-4 hours after feeding.
Investigations by Moyer (1936b) , Joffe and Mudd (1934) , Stearns and Roepke (1941) , and others have shown striking differences in electrophoretic mobility between the variant cells of (certain species of bacteria, especially betwveen mutants differing in antigenic characteristics and colonial morphology. Therefore it seemed that at least for some species it should be possible to develop an electrophoretic method for assaying the degree of heterogeneity within populations containing variants. One method commonly employed to detect variants differing in antigenicity, virulence, colony morphology, and other associated characteristics (Braun, 1947) consists of streaking cell suspensions on plates containing transparent agar medium and subsequently inispecting colonial morphology with the help of obliquely tranismitted light (Eigelsbach et al., 1951) . The percentage of each variant type can then be estimated by counting the frequency of a given colonial type among at least 100 colonies inspected. The hope of being able to secure by the electrophoretic method the advantage of a rapid assay, in contrast to the delay inherent in the method based upon plating and inspection of colonial types, led us to the investigation reported here.
The first series of experiments was desigined not only to compare the electrophoretic method with the plating method described above, but also to provide ani estimate of the consistency of measurement of each of these methods. The measurements were made on mixtures containing a substantial fraction (at least 20 per cent) of the minor component of a pair of variants. The organisms used were Pasteurella tularensis (Bacterium tularense), strain 38, variants 38 SI (smooth) and 38 NS, (nonsmooth) (Eigelsbach et at., 1951) . Neither strain produces clumps in liquid culture.
The second series was designed to compare the two methods when the minor fraction comprised 1 to 20 per cent of the mixture, and to determine thus whether the appearance and subsequent establishment of the nonsmooth variant in an initially smooth broth culture might be followed by the electrophoretic method. It was done with P. tutarensis variants isolated from the Schu strain, namely Schu S3 (smooth) and Schu NS3 (nonsmooth). The latter has a pronounced tendency to clump in saline or broth (Eigelsbach et al., 1951) .
PRINCIPLES OF THE ELECTROPHORETIC ASSAY
In electrophoresis by the microscope method, particles suspended in a conducting medium are observed as they move under the influence of an electric field. The velocity is calculated from the observed time (called the "excursion time") taken by the particle to traverse a given distance, as measured in the eyepiece reticle. The electrophoretic velocities of individual cells in a ho-
